Background: The Cancer Support Community developed the Cancer Support Source (CSS) to assess the needs of cancer patients with distress. Each item on this self-administered questionnaire represents an area of concern which the patient rates and indicates their need for action with a "staff person," but no details about the category of staff is given. Objective: To examine the factor structure of the CSS and to increase its utility to triage patients for referral to services based on a needs assessment. Methods: Data from 690 patients who completed the CSS over a 1-year period were analyzed. In study 1, an exploratory principal component analysis was conducted. In study 2, the fit of this proposed model was evaluated with confirmatory factor analysis (CFA). 
Introduction
Research suggests 30% to 40% of patients with cancer will endure elevated levels of psychosocial distress during the course of illness, with the magnitude of distress varying by individual due to cancer treatment side effects, disease progression, and other psychosocial factors (1) (2) (3) (4) (5) (6) (7) . Distress burden associated with cancer diagnosis and treatment may manifest as hopelessness, vulnerability, panic, social isolation, depression, anxiety, spiritual and existential crisis, and deteriorating quality of life (QoL) (4) and is associated with increased length of hospital stays, treatment costs, and suicidality, morbidity, and mortality rates (8) (9) (10) . Patients with high levels of distress may be more likely to engage in at-risk behaviors, less likely to adhere to health protection behaviors, and experience reduced capability to adhere to their medical plan and treatment (11) (12) (13) . Clearly, addressing psychosocial needs is crucial for improving QoL among patients with cancer (14, 15) .
The largest nonprofit network of cancer support is the Cancer Support Community (CSC) (16) . The CSC is dedicated to addressing the social and emotional needs of all people impacted by cancer and has over 170 locations in major metropolitan areas worldwide (https://www.cancersup portcommunity.org/FindLocation). The web site describes that 85% of cancer patients are treated in CSC-affiliated sites. The CSC Research and Training Institute conducts psychosocial, behavioral, and survivorship research and provides patient advocacy through its Cancer Policy Institute, informing public policy in Washington, DC and across the nation. The CSC Research and Training Institute developed the Cancer Support Source (CSS) tool which has been widely implemented to screen for psychosocial distress at CSC affiliates, hospitals, and community-based cancer centers in line with new continuum of care standards adopted in 2015 by the American College of Surgeons Commission on Cancer. Standard 3.2, Psychosocial Distress Screening, mandates that each patient with cancer be screened for a range of psychological, physical, and social needs in tandem with their cancer treatment at least once. Ideally this screening is conducted on intake and a review of the patient's needs is to be discussed at a medical visit. If screening reveals moderate to severe psychosocial distress, then the facility must document that adequate resources and/or referrals have been offered.
The CSS is a computer-administered questionnaire containing 25 items (alternative short forms are available). The CSS is easily accessible and user-friendly; patients may complete it onsite or at home online (17) . Two methods of scoring the CSS have been delineated. In the first method, the respondents rate their level of concern for each item on a 5-point Likert scale from 1 (not at all) to 5 (very seriously). Items rated as "somewhat concerned" or above (2 or greater) are then summed for a "Total Distress Score." In the other method, responses to each item are reviewed with the patient if they indicate in a second column that they are requesting action in that specific area of concern. There is no summary score for these action items. An individualized "My Care Plan" is formulated from their responses and patients are then provided with opportunities for a broad range of services that correspond to their specific needs (18) . What differentiates the CSS from other QoL assessments is that the patient indicates the level of response they would like; it is self-administered; and is developed for use across a broad spectrum of consumer-led groups, patient advocacy programs, physician practices, community-based hospitals, as contrasted with instruments designed solely for use by health service providers and specialists.
To increase clinical efficiency in identifying patients with notable distress, the authors of the CSS designed a 4-item "Depression subscale" (18) . This subscale is correlated highly with the Functional Assessment Scale of Cancer Therapy-General Well-Being Scale (FACT-G), Center for Epidemiologic Studies Depression Scale (CES-D), and Distress Thermometer (DT) (19) . The internal consistency for the Depression subscale was 0.89 and the sensitivity and specificity for depression were 91.8% and 69.0%, respectively, if the depression score (sum of 4 problem ratings) was 7 (18). These findings suggest the CSS has potential for subscale development. As it stands, the idiographic approach of this survey does not summarize information efficiently. Critically, development of subscales may further increase clinical utility by suggesting appropriate ways to triage patients to particular services within the heath-care team. As stated above, appropriate referral postscreening is mandated by accepted treatment guidelines (20) (21) (22) .
Health service providers who receive referrals from CSCs based on CSS responses would follow-up with additional validated assessment of QoL and patient-reported outcomes (PROs) appropriate to the individual treatment plan and goals. The use of the CSS as a PRO is illustrated by a recent study which found a group of patients who had received their diagnosis within the past year reported significantly higher level of distress and depression than a group diagnosed over a year prior (23) . In another study, survivors who had been diagnosed over a year exhibited a depression risk of 45%. Thus, utilization of the CSS may help identify population trends in psychosocial distress both on intake and in later stages of treatment.
The focus of this article is on making the CSS more useful as part of an individual patient needs assessment. No studies have examined the factor structure of the CSS or used other dimension reduction approaches to increase its utility to triage patients for referral to services. In study 1, an exploratory principal component analysis (PCA) is conducted to suggest likely underlying dimensions. In study 2, the fit of this proposed model is evaluated using confirmatory factor analysis (CFA). Results suggest the recommendation for CSS referral subscales.
Methods Measure
Version 2 (25-items) of the CSS was the primary measure used in this study. Ratings for each item are on a Likert rating scale, ranging from 1 (not at all) to 5 (very seriously), with higher ratings reflecting greater concern (24) . The full CSS can be found at http://www.cancersupportcommunity. org. The initial psychometric properties of the CSS have been investigated with a community-based sample of 319 cancer survivors (19 The Cancer Center is located in Florida, which has the second highest cancer burden in the nation (25) . The patient mix closely matches the national age-adjusted incidence rates by cancer site, that is, number of new cases per 100,000 people, for 2011 to 2015, provided by the National Cancer Institute (26) .
The study was reviewed by the Orlando Health Institutional Review Board and analyses were conducted on a deidentified data set from patients who took the CSS for the first time over a 12-month period in 2015. The data set contained responses from patients diagnosed with breast, blood, lung, head and neck, gynecologic, gastrointestinal, skin, prostate, liver, brain and spine, or pancreatic cancer and patients diagnosed with multiple cancers. This patient data set included cancer location, patient gender, and CSS item responses.
Data Split
The total data set of 690 was randomly split into two subsamples (group 1, N ¼ 332; group 2, N ¼ 358). Group 1 was used in study 1, while group 2 was used in study 2. The data were divided using the SPSS cross-tabulation function (50% of cases). This does not necessarily produce exactly equal numbers for the subsamples because of independence of group assignment from one patient to the next. The 2 sample groups were compared to ensure they were not significantly different on the available measures. Chi-square tests were conducted to assess for any significant differences in gender, depression risk subscale score, and cancer location between the 2 groups. No significant differences were found between the 2 randomized groups concerning the frequency of gender, Table 1 for cancer location by group information). Next, independent-samples Mann-Whitney U tests were conducted on the 25 CSS items for the 2 randomized subsamples. There was no evidence for differences between groups on these measures and the randomization was deemed successful. In study 1, a PCA was conducted using the group 1 subsample. In study 2, a CFA was conducted using the group 2 subsample.
Missing Data
Initially, there were 332 patients in the study 1 sample data set. Patients with 3 or more missing items were eliminated (N ¼ 4). Those with 2 or fewer missing responses (N ¼ 57) were retained in the data set and mean replacement was used for the missing items. Following Roth et al (27) and Tabachnick and Fidell (28) recommendations, mean substitution is a strategy that is especially applicable to selfreport measures in which all items that are indicators of a specific concept or construct are assumed to be closely and positively correlated. Therefore, the final data set in study 1 included 328 patients.
Initially, there were 358 patients in the study 2 sample data set. Patients with 3 or more missing items were eliminated (N ¼ 19). Those with 2 or fewer missing responses (N ¼ 41) were retained in data set and mean replacement was used for the missing items. Therefore, the final data set in study 2 included 339 patients.
Study 1 Statistical Analyses
A PCA was conducted on the study 1 data set using SPSS (version 23). Specifically, Tabachnick and Fidell (2013) recommend using a PCA to discover latent dimensions within a set of variables in a descriptive manner (28) . An oblique rotational procedure (Promax) was conducted as it was expected the factors extracted in this current study would correlate due to their relation with distress. Rotational procedures are utilized in factor analysis to aid in interpretation and produce a simplified and more reliable factor structure (29) . Furthermore, Promax rotation is recommended due to its conceptual simplicity, expedient nature with larger data sets, and its ability to achieve a simple structure (30) . The appropriateness of the data set for PCA was examined in several ways. Tabachnick and Fidell (28) recommend minimum value for the Kaiser-Meyer-Olkin Test for Sampling Adequacy (KMO) index (ranging from 0 to 1) is 0.6 to conduct an adequate factor analysis. The KMO index for this data set was 0.94, which indicates the data set is wellsuited for factor analysis. Bartlett's test of sphericity was significant, w2 (300) ¼ 3847.50, P < .05, therefore the null hypothesis that the correlation matrix is an identity matrix was rejected (28) . Additionally, all diagonal items in the anti-image correlation matrix met the recommended criteria of above 0.5 (28) , indicating all items could be retained for factor analysis. The extracted factors were evaluated to determine the percentage of variance, that is, communalities. The recommended minimum value for communalities (0.30-0.40) was met (28) , confirming data set test items had adequate shared common variance and relation with extracted factors and could all be retained for subsequent analysis. Tabachnick and Fidell (28) criteria also suggest an adequate factor model will present with less than 50% of nonredundant residuals with an absolute value greater than 0.5, which is confirmed in this data set as 35.0% of nonredundant residuals were found with absolute values greater than 0.5. 
Study 1 Results
The PCA with Promax rotation produced 5 extracted factors with eigenvalues greater than 1. We followed Field (31) recommendations for interpreting a PCA. There are several steps for interpretation. A structure matrix can be reviewed for consideration of an item loading on a particular factor, as it provides correlations between each variable and each factor. A scree plot is a more qualitative way of interpreting factors, as it provides a visual representation of the possible number of factor solutions to retain. The structure matrix suggested five factors for interpretation. The structure matrix was the primary matrix utilized for interpretation due to its ability to find correlations between factors and variables (32, 33) . However, the pattern matrix was also consulted to reveal replicability and consistency across factor loadings. The pattern matrix contains the rotated factor loadings for oblique rotation. These are interpreted in the same way as the structure matrix, as correlations between each variable and each factor. A visual inspection of the structure matrix indicated high factor loadings for 5 factors: factor 1 (14 items), factor 2 (5 items), factor 3 (4 items), factor 4 (1 item), and factor 5 (1 item).
The first factor explained 39.60% of the variance, the second factor 5.80% of the variance, the third factor accounted 4.97% of the variance, the fourth factor accounted for 4.32% of the variance, and the fifth factor accounted for 4.01% of the variance. The five extracted factors accounted for 58.69% of the cumulative variance. See Table 2 for item loadings, in boldface, across the five extracted factors.
The utilization of a scree plot with eigenvalues results in a visual representation of the possible number of factor solutions (point of diminished return or elbow). A visual inspection indicated a leveling off of eigenvalues after 5 extracted factors; however, visual interpretation of the graph was difficult since the first extracted factor explained a disproportional amount of the variability. Due to the subjective nature of interpreting the screen plot, and since factors 2 through 5 explained a significant amount of variance and were theoretically coherent, emphasis was placed on the structure matrix to determine appropriate number of extracted factors.
Study 2 Statistical Analyses
Utilizing Mplus (version 7.2), a CFA was conducted on the study 2 data set (N ¼ 339) to confirm and refine the exploratory model. An aim of this study was also to facilitate development of subscales for the CSS to improve clinic operations. An initial CFA was conducted, informed by the factors derived from the PCA in study 1. Only items from factors 1 to 3 were included in analyses, as these were the only factors that could be used to develop multi-item subscales (see Table 3 ). A robust maximum likelihood estimator was utilized to account for non-normal data in generating model results (34) . Fit indices for the initial CFA were evaluated in light of proposed criteria from Hu and Bentler (35) . Specifically, recommended cutoff values included 0.06 (or below) for RMSEA, 0.95 (or above) for CFI (raised from the previous "rule of thumb" of 0.90), and 0.08 (or below) for SRMR, which were proposed to be indicative of wellfitting models. 
Study 2 Results
Given that all items loaded on the proposed factors in the initial CFA, model changes at the item level were then made on a conceptual basis, with a particular emphasis on clinical utility. Decisions were made in light of where referrals would be made for the specific concerns (represented by the survey items), with the idea that scores on any derived subscales could inform what type(s) of referrals could best address a patient's needs. Items focused on emotional concerns were retained with or shifted to factor 1 (Emotional Distress/Patient and Family Counselor Referral), items with a focus on physical concerns were retained with or shifted to factor 2 (Physical Health Concerns/Medical Care Provider Referral), and items with a focus on resource concerns were retained with or shifted to factor 3 (Resource Needs/Case Manager-Clinical Social Worker Referral). Table 3 displays which items were associated with each factor in the revised model. Note that items related to reproductive health and substance use are not included in the final model, as these corresponded to 1-item factors. We advocate for an idiographic review of these items and referral to specialists in those areas, or multidisciplinary teams (Specialist Referral). Model fit indices for the revised CFA included: RMSEA ¼ 0.056, CFI ¼ 0.907, SRMR ¼ 0.050, w 2 (227) ¼ 468.476, P < .001. All items loaded significantly with the proposed factors in the expected directions (see Table 4 for factor loadings). RMSEA and SRMR statistics were well within proposed criteria and improved from the previous model. The CFI value met the conventional cutoff criteria of 0.90, though did not reach the most stringent threshold of 0.95. Standardized correlations between factors were 0.871 between factors 1 and 2, 0.939 between factors 2 and 3, and 0.916 between factors 1 and 3.
Given the robust conceptual support and preliminary statistical support for the model, the model was retained to inform future clinical development of the CSS. Specifically, it is proposed that the 3 factors outlined here may serve as a template Specifically, the construct of Emotional Distress may include a continuum of symptoms. The National Comprehensive Cancer Network defines distress as " . . . common normal feelings of vulnerability, sadness, and fears to problems that can become disabling, such as depression, anxiety, panic, social isolation, and existential and spiritual crisis (36) (p. 344)." Distress may have significant negative effects on an individual's QoL and emotional, physical, and functional domains. The psychosocial needs of patients may be met with licensed professionals such as mental health counselors, family therapists, clinical social workers, and clinical psychologists depending on the site staffing and organization. Many oncology sites organize these specialists into Integrated Behavioral Health teams.
It is clear that there are numerous ways in which cancer and related treatment may affect Physical Health Concerns. For example, estimates suggest that over 50% of patients with cancer may experience related pain (37) and report symptoms of insomnia (38) (39) (40) . Evidence suggests that over 80% of patients undergoing radiation or chemotherapy may experience fatigue (41, 42) . Patients with cancer also describe decreased physical activity related to treatment, though they report interest in exercise and wanting additional information about how to do so (43, 44) . These types of services may be met with nurse practitioners, physician assistants, and oncology physicians which are collectively termed medical care providers.
In addition to Emotional Distress and Physical Health Concerns, cancer patients may also face significant barriers with Resources Needs. Barriers such as insurance coverage, other financial concerns such as high copayments for prescriptions, and transportation have been identified as important examples of points of intervention (45) . Unmet patient resource needs may result in "financial toxicity"-harmful financial burden experienced by many patients with cancer who receive treatment and which is associated with poorer QoL (46) (47) (48) (49) . Relevant to the present study, patients report interest in complementary and alternative medicine (vitamins, special diets, yoga, etc) and connecting individuals with these resources may help patient-reported needs (50, 51) . In an oncology clinical setting, case management services are typically provided by nurse navigators.
These referral subscales should be seen as a first step for the integrated treatment team. Each team member informs In conjunction with the use of the Referral subscales, it is recommended the individual Action ratings be retained and used as currently indicated. The Action ratings give the CSS its distinctive ideographic quality. This is especially true with 2 items that were not included in the Referral subscales: tobacco or substance use-by you or someone in your household, and intimacy, sexual function, and/or fertility. These are 2 items which may be best referred to specialists with additional training in Addiction and Reproductive Health.
Conclusion
We currently cannot evaluate a patient's level of need on a particular subscale in comparison to normative values. Furthermore, these normative values may vary among different cancer populations. Cutoffs should be established to indicate when referral for services is indicated. High correlations between the 3 proposed subscales (ranging 0.69-0.77) reflects the interrelated nature of distress, and patients may require multiple referrals. At this point, we do not know if the CSS referral subscales proposed here will influence treatment outcomes. Thus, we do not know the impact on referral patterns or if that changes PROs. This can be accomplished with repeated assessment with the CSS, use of other patient experience measures, and debriefing of random samples of patients from facilities. We are currently examining if the use of these CSS referral subscales impacts on PROs. Further clinical investigation utilizing the proposed subscales will further inform this topic.
Future research may also examine the extent to which clinical variables (eg, age, stage/type of treatment) are associated with increased referral needs assessed by the CSC. The current study was limited to the available clinical variables (such as cancer type, stage of cancer, duration, and type of cancer treatment). The distribution of cancer types was consistent with the National Cancer Institute and the American Cancer Society findings (25, 52) . For example, breast cancer (37.2% in group 1 and 36.3% in group 2) was the highest and most prevalent cancer location in the data set. It is difficult to fully establish the generalizability of these data because more demographic information is not routinely collected as part of the CSS. We recommend that all future versions of the 25-item CSS include such information. We hope the findings presented here will be utilized in future research refining CSS items and utility of the instrument in practice.
